The author replies: To the Editor: We thank Drs. Siegel, Criley and Roberts for their interest in our paper. The point made is well taken and entirely correct. We did indeed inadvertently misinterpret the data from the studies they quote and wish to apologize for this error 
Cardiac Denervation with Aortocoronary Bypass
To the Editor: In the article by Bertrand and co-workers (Circulation 61: 877, 1980), the authors describe a technique of denervation of the heart for the treatment of variant angina. Although we have been proponents of sympathetic denervation,' we prefer not to emphasize the pros or cons of sympathectomy in the treatment of angina, but rather the surgical techniques used for denervation of the heart. As indicated by the authors, the diffuse location of the plexi giving rise to the cardiac nerves accounts for the difficulty in achieving a good plexectomy. As they point out, the approach is difficult and bleeding induced by heparinization requires that this procedure be performed before starting bypass. Dangers of incomplete denervation, excessive damage to pulmonary innervation or even denervation of abdominal organs by extrapericardial dissection are obstacles to consistent success. We suggest more specific and simpler techniques for cardiac denervation, whether it be selective in nature or involving total cardiac denervation.
As the authors indicate, cardiac autotransplantation accomplishes denervation of the heart, but this is too complex a procedure and is unwarranted for the proposed objectives. Numerous techniques have been described for the total and partial ablation of cardiac sympathetic efferent nerves. 2 In contrast to the difficulties encountered in performing total cardiac sympathetic denervation, ventricular denervation has been readily accomplished in several ways. We have described a technique for ventricular sympathetic denervation by dissection of the peripulmonary tissues and transection of the ventrolateral cardiac nerve in dogs and have documented depletion of ventricular myocardial catecholamines after this procedure to a level comparable to that found after autotransplantation. 3 We have also accomplished total ventricular denervation by chemical epicardiectomy.' Cardiac denervation and ventricular sympathectomy have been demonstrated to increase the threshold for ventricular fibrillation and other dysrhythmias, decrease mortality and infarct size after coronary occlusion, abolish angina, decrease constrictor tone and increase myocardial blood flow, and contribute to the development of collateral circulation, so we concur with the authors that this procedure may be beneficial in the treatment of variant angina. More recently, we described a technique for total cardiac denervation carried out by intrapericardial dissection accomplished through left thoracotomy or sternotomy.5 Either total or selective cardiac denervation is immediately feasible from this approach. Accordingly, we urge the authors and those who consider cardiac denervation for the treatment of variant angina to pursue these simplified, more easily controlled intrapericardial techniques of cardiac denervation. The authors reply: To the Editor: We thank Drs. Kaye and Randall for their supportive comments. We are not aware of the details of their technique of intrapericardial dissection of the cardiac plexus, because it has not been published in detail. We look forward to reading it. At this time, we are satisfied with our technique of intrapericardial plexectomy, and by using meticulous care, as we have advocated, we have had no serious problems and feel that the benefits warrant whatever effort and little risk it takes.
Soc Exp
Once Dr. Kaye In animals or in isolated hearts, reperfusion VTAs occur immediately after reestablishing normal coronary flow rate, and they rapidly subside unless irreversible ventricular fibrillation develops.2 In VTAs that occur during the ischemic period and not during reperfusion, one observes a persistent ST-segment deflection and an augmented V after the end of the rhythm disturbances. In experimental reperfusion and in variant angina (figs. 1 and 2 of Kerin et al.1), on the contrary, an ECG without ST-segment elevation follows the short episodes of VTAs. In the isolated rat heart' and in the in vivo pig heart,6 the ischemic V increase ceases simultaneously with the restoration of a normal coronary flow rate. In figure 2 of the work of Kerin et al.,' V is already returned to the basal value when the ventricular tachycardia spontaneously disappears.
In animals, reperfusion VTAs depend on the duration of the preceding period of myocardial ischemia.' In the isolated rat heart, reperfusion VTAs are more frequent and severe in the presence of a greater metabolic myocardial damage.3 A similar characteristic can be seen in the VTAs of variant angina. Kerin et al.' observed that the occurrence of VTAs is related to the increase of V. In experimental ischemia, increased V can be considered a marker of severity of myocardial damage. The dynamics of the phenomenon are characterized, in order of succession, by inhibition of oxidative metabolism, augmentation of intracellular calcium and, as a consequence, of potassium conductance, and hyperpolarization of the cardiac cells.7 Furthermore, the V ischemic increase is significantly inversely correlated with reduction of the coronary flow rate.5 7' On the contrary, VTAs occurring during the first phase of experimental infarction seem independent of the duration, and then of the severity, of myocardial ischemia, because they are frequent during the first 5-10 minutes after the coronary artery ligation and, successively, subside for many hours. 2 The hypothesis that, in variant angina, several types of VTAs are provoked by a reperfusion mechanism is important from a practical point of view. It has been demonstrated that VTAs can be induced by reflow after coronary artery spasm.9 Reperfusion VTAs, then, should probably be managed differently from VTAs beginning during the ischemic period. In fact, the mechanism of the reperfusion VTAs is different from that of ischemic VTAs.`0 The former respond to verapamil and not to lidocaine or propranolol.10 Therefore, treatment of variant angina with calcium antagonists seems to be justified not only for counteracting the coronary spasm but also for reducing the risk of reperfusion VTAs We reviewed our 36 cases of variant angina pectoris and found that reperfusion might explain three of 13 cases with dysrhythmias (20%) (Kerin NZ, Rubenfire M, Wajszczuk WJ, Willens H: unpublished data). We analyzed the time relation to dysrhythmias to the ST-segment elevation during dysrhythmias. The occlusive dysrhythmias were considered those developing close to or at the acme of ST-segment elevation, while the dysrhythmias occurred during the resolution of ST-segment normalization. There is ample evidence that reflow dysrhythmias occur when the ST-segment elevation will remain on a plateau (from a few seconds2 to minutes3) or during the resolution of the ST segment before returning to the isoelectric line. The reperfusion dysrhythmias occurred in our cases during the resolution of ST-segment elevation in one case and in two cases, within seconds of ST normalization. The fact that only a few cases had reperfusion dysrhythmias was nor surprising. Suzuk et al.4 observed that in dogs, reperfusion dysrhythmias were commonly elicited after 20-24 minutes of coronary occlusion. The average clinical episode of variant angina pectoris lasting 5-15 minutes may not be long enough to cause dysrhythmias during early coronary reperfusion.
We analyzed the time relationship between the onset of the rhythm disturbance and the peak or acme of ST-segment elevation as well as the total duration of ST-segment elevation in the groups with and without dysrhythmias. The average time to onset of dysrhythmias from the beginning of ST-segment elevation was 4.94 ± 1.52 minutes (seven episodes), while the duration of episodes in patients without dysrhythmias was 0.86 ± 0.53 minutes (six episodes). Although the R wave increases during the occlusive phase of STsegment elevation with its normalization immediately after the restoration of the coronary flow,5' 6 the R wave may decrease during the episodes of coronary occlusion by ligation3 or during spontaneous episodes of coronary spasm.' Changes of the AR of more than 10% were seen in 17 of 30 patients (57%). In patients with dysrhythmias, AR changes occurred more frequently and were seen in 1 1 of 13 patients (85%). Although R-wave augmentation occurs during the occlusion of the coronary artery by coronary spasm, we did not find this sign very useful as a definitive criterion of separating the type of dysrhythmia occurring during the episodes of variant angina pectoris.
